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(57) Abstract: 

PROBLEM TO BE SOLVEO: To eliminate need for 
securing the arranging space of a light source and the 
like outside a cylindrical body constituted so that 
plural mirrors are arranged at the inside 
circumferential surface and to make a device compact as 
a whole by executing a light beam scanning action by 
rotating the cylindrical body. 

SOLUTION: The cylindrical body 1 is processed to be 
such a shape that the inside circumferential surface js 
inclined with respect to a cylindrical shaft. The plural 
mirrors M1, M2, ...Mn are arranged along the Inside 
circumferential surface. The reflection surfaces of the 
mirrors M1, M2, ...Mn are formed so that the elevation 
angles and the azimuth angles thereof mutually become 
different by a prescribed angle each. The light source 2 
is arranged on the inside of the cylindrical body 1. 
Then, the mirrors M1. M2, ...Mn are irradiated with the 
light beam B from the light source 2. Besides, the 
cylindrical body 1 is rotated in one direction at a 
constant speed with the cylindrical shaft as a center by 
a motor 3. By the rotation of the cylindrical body 1. 
the mirrors Ml, M2, -Mn are successively positioned at 
the advancing path of the beam B from the light source 
2. Then, the beam & is used for the scanning action in a 



two-dimensional direction by being reflected on the 
respective mirrors. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the infrared detection equipment used for the scan 
optical equipment used for the optical system of the lighting for a bar code reader, a laser scanner, a laser beam printer, and 
amusement facilities etc., body detection, etc. 
[0002] 

[Description of the Prior Art] As optical system which scans a light beam in the shape of two-dimensional, a galvanomirror 
(oscillating mirror) and a polygon mirror are mentioned. The polygon mirror is widely used for the bar code reader, the laser 
beam printer, etc. among these scan optical system, and since a galvanomirror can scan the configuration of arbitration by 
control of an axis-of-rotation drive system, it is used also for fields, such as lighting for amusement using a laser beam. 
[0003] On the other hand, as infrared detection equipment used for body detection etc., there is equipment which detects the 
infrared light out of detection area by the infrared sensor, and measures two-dimensional luminous-intensity distribution. 
[0004] ~ ; 
[Problem(s) to be Solved by the Invention] By the way, since a biaxial drive system is needed when performing a two- 
dimensional scan in a galy^omirror, there is.a prqblenxof also attaching cost highly, the top^where the whole optical, system 
is large-scale. And sincerit is necessary Jo takdthe biaxial synchronization of a mirror correctly and to control the scan angle 
of a beam to a precision toorder to obtain the, target beam scan, the motor and controllekpf high degree of accuracy are 
needed. 

[0005] Moreover, it js necessary to arrange the light source or an electric eye on the outside, of a rotation polyhedron, and in 
the case of a polygon mirror, for this reason, the space which arranges the light source etc. other than a rotation polyhedron is 
needed, and there is a problem that optical system surely becomes large. 

[0006] When the thing of the structure of on the other hand preparing an infrared sensor, a field lens, etc. conventionally as 
infrared detection equipment which detects the location of the body etc. corresponding to the number of partitions of 
detection area is common and the number of partitions of detection area increases for this reason, the number of the sensor 
needed in connection with it and a lens also increases, and there is a problem that costs become high. 
[0007] In addition, although the method of using a polygon mirror for the scan in detection area is also considered in this 
kind of infrared detection equipment Since it is usually necessary to arrange a mirror peripheral face towards the direction 
where detection light advances in the case of a polygon mirror, in order to install in a ceiling etc. as an object for body 
detection the mirror axis of rotation is leveled and a mirror is arranged with a perpendicular posture - if it kicks, it will not 
become, but for this reason, the height size of equipment becomes quite large, and it becomes less practical 
[0008] This invention was made in view of the above actual condition, and the structure and control of a drive system aim 
[ this invention ] at offer of scan optical equipment easy and small moreover, and offer of the cheap infrared detection 
equipment which can measure two-dimensional luminous-intensity distribution on the basis of an easy configuration. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, scan optical equipment of this invention An 
internal surface is met so that it may illustrate to drawing 1 , and they are two or more mirrors Ml and M2, Mn. The 
cylinder object 1 arranged so that it may be suitable in the direction in which each of those reflectors differ mutually, A 
rolling mechanism which supports this cylinder object 1 and rotates a cylinder shaft as a center (for example, motor 3), They 
are mirrors Ml and M2, or Mn about light beam B from the light source 2 which was equipped with the light source 2 
arranged inside the cylinder object 1, was made to rotate the cylinder object 1 of the above-mentioned structure, and has been 
arranged inside the cylinder object I. By glaring It characterizes by having constituted so that light beam B might be scanned 
in the shape of two-dimensional. 

[0010] Thus, by arranging a mirror for a scan to inner skin of the cylinder object 1, it becomes unnecessary to provide for an 
outside of body of revolution a space which arranges the light source etc., and only the part can achieve a miniaturization of 
optical equipment. Moreover, when a dimension of optical equipment is made into the same magnitude as scan optical 
system using the conventional general polygon mirror, it enables it only for a part equivalent to a space which arranges the 
light source etc. to be able to take a large diameter of the cylinder object 1 , and to make [ many ] the number of pages of 
reflectors compared with a case where a polygon mirror is used. 

[001 1] Here, in scan optical equipment of this invention, it may change to the above-mentioned light source 2, an electric eye 
may be arranged inside the cylinder object 1, and it becomes possible to measure two-dimensional luminous-intensity 
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distribution in this case. Moreover, what is necessary is just to station both sides of the electric eye for the light sources 
(semiconductor laser etc.) inside the cylinder object 1, in applying scan optical equipment of this invention to a bar code 
reader etc. 

[0012] Infrared detection equipment of this invention arranges an infrared sensor 12 inside the cylinder object 11, and the 
feature is in a place constituted so that intensity distribution of infrared light from the target detection area (refer to drawing 
6 ) might be measured so that it may have an above-mentioned cylinder object and an above-mentioned rolling mechanism of 
structure and may illustrate to drawing 3 . 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is hereafter explained based on a drawing. Drawing 
1 is the perspective diagram showing typically the gestalt of operation of the scan optical equipment of this invention. 
[0014] The scan optical equipment of this example is mainly constituted by the cylinder object 1, the light source 2, and the 
motor 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the infrared detection equipment used for the scan 
optical equipment used for the optical system of the lighting for a bar code reader, a laser scanner, a laser beam printer, and 
amusement facilities etc., body detection, etc. 
[0002] 

[Description of the Prior Art] As optical system which scans a light beam in the shape of two-dimensional, a galvanomirror 
(oscillating mirror) and a polygon mirror are mentioned. The polygon mirror is widely used for the bar code reader, the laser 
beam printer, etc. among these scan optical system, and since a galvanomirror can scan the configuration of arbitration by 
control of an axis-of-rotation drive system, it is used also for fields, such as lighting for amusement using a laser beam. 
[0003] On the other hand, as infrared detection equipment used for body detection etc., there is equipment which detects the 
infrared light out of detection area by the infrared sensor, and measures two-dimensional luminous-intensity distribution. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since a biaxial drive system is needed when performing a two- 
dimensional scan in a galvanomirror, there is a problem of also attaching cost highly, the top where the whole optical system 
is large-scale. And since .it is necessary to take the biaxial synchronization of a mirror correctly and to control the scan angle 
of a beam to:a precision in order, to obtain; the target beam scan, the motor and controller of high degree of accuracy are 
needed. ' v 

[0005] Moreover, it is necessary to arrange the light source or an electric eye on the outside of a rotation polyhedron, and in 
the case of a polygon mirror, for this reason,\the space which arranges the light source etc. other than a rotation polyhedron is 
needed, and there is a problem that optical system surely becomes large. 

[0006] When the thing of the structure of on the other hand preparing an infrared sensor, a field lens, etc. conventionally as 
infrared detection equipment which detects the location of the body etc. corresponding to the number of partitions of 
detection area is common and the number of partitions of detection area increases for this reason, the number of the sensor 
needed in connection with it and a lens also increases, and there is a problem that costs become high. 
[0007] In addition, although the method of using a polygon mirror for the scan in detection area is also considered in this 
kind of infrared detection equipment Since it is usually necessary to arrange a mirror peripheral face towards the direction 
where detection light advances in the case of a polygon mirror, in order to install in a ceiling etc. as an object for body 
detection the mirror axis of rotation is leveled and a mirror is arranged with a perpendicular posture ~ if it kicks, it will not 
become, but for this reason, the height size of equipment becomes quite large, and it becomes less practical 
[0008] This invention was made in view of the above actual condition, and the structure and control of a drive system aim 
[ this invention ] at offer of scan optical equipment easy and small moreover, and offer of the cheap infrared detection 
equipment which can measure two-dimensional luminous-intensity distribution on the basis of an easy configuration. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, scan optical equipment of this invention An 
internal surface is met so that it may illustrate to drawing 1 , and they are two or more mirrors M 1 and M2, Mn. The 
cylinder object 1 arranged so that it may be suitable in the direction in which each of those reflectors differ mutually, A 
rolling mechanism which supports this cylinder object 1 and rotates a cylinder shaft as a center (for example, motor 3), They 
are mirrors Ml and M2, or Mn about light beam B from the light source 2 which was equipped with the light source 2 
arranged inside the cylinder object 1, was made to rotate the cylinder object 1 of the above-mentioned structure, and has been 
arranged inside the cylinder object 1 . By glaring It characterizes by having constituted so that light beam B might be scanned 
in the shape of two-dimensional. 

[00 10] Thus, by arranging a mirror for a scan to inner skin of the cylinder object 1 , it becomes unnecessary to provide for an 
outside of body of revolution a space which arranges the light source etc., and only the part can achieve a miniaturization of 
optical equipment. Moreover, when a dimension of optical equipment is made into the same magnitude as scan optical 
system using the conventional general polygon mirror, it enables it only for a part equivalent to a space which arranges the 
light source etc. to be able to take a large diameter of the cylinder object 1, and to make [ many ] the number of pages of 
reflectors compared with a case where a polygon mirror is used. 

[001 1] Here, in scan optical equipment of this invention, it may change to the above-mentioned light source 2, an electric eye 
may be arranged inside the cylinder object 1, and it becomes possible to measure two-dimensional luminous-intensity 
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distribution in this case. Moreover, what is necessary is just to station both sides of the electric eye for the light sources 
(semiconductor laser etc.) inside the cylinder object 1, in applying scan optical equipment of this invention to a bar code 
reader etc. 

[0012] Infrared detection equipment of this invention arranges an infrared sensor 12 inside the cylinder object 1 1, and the 
feature is in a place constituted so that intensity distribution of infrared light from the target detection area (refer to drawing 
6 ) might be measured so that it may have an above-mentioned cylinder object and an above-mentioned rolling mechanism of 
structure and may illustrate to drawing 3 . 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is hereafter explained based on a drawing. Drawing 
I is the perspective diagram showing typically the gestalt of operation of the scan optical equipment of this invention. 
[0014] The scan optical equipment of this example is mainly constituted by the cylinder object 1, the light source 2, and the 
motor 3. Inner skin is processed into the configuration where it inclined aslant to the cylinder shaft, the inner skin is met, and 
the cylinder object 1 is two or more mirrors Ml and M2, Mn. It is prepared. Each of these mirrors Ml and M2, Mn 
The reflector is formed so that the elevation angle alpha shown in dr awing 2 may differ from Azimuth phi a predetermined 
angle every mutually, respectively. 

[0015] For the light source 2, it is arranged inside the cylinder object 1 and light beam B from this light source 2 is mirrors 
Ml and M2, or Mn. It glares. And the cylinder object 1 rotates with constant speed to an one direction centering on a 
cylinder shaft by the motor 3, and is mirrors Ml and M2, Mn to the advance way of light beam B from the light source 2 
by rotation of this cylinder object 1. It is located one by one and light beam B is scanned in the two-dimensional direction by 
reflection by each of that mirror. 

[0016] Here, the above cylinder objects 1 of structure are mirrors Ml and M2, Mn by fabricating in the shape of [ which 
shows resin to drawing 1 ] a cylindrical shape, and forming an aluminum film in each side of the inner skin by vacuum 
evaporation© etc. It is producible by the method of obtaining. 

[0017] Moreover, they are two or more mirrors Ml and M2, Mn by such method. Since it is easily producible, as a result 
of becoming possible to set up the angle (the elevation angle alpha and Azimuth phi) of each mirror freely, a large scan angle 
is realizable. Since the angle of each mirror can furthermore be set up independently, respectively, there is also an advantage 
that the variation of a scan method spreads. "'■{ ~ - f ^ t L 

[0018] in addition although the gestalt of operation of drawing 1 showed the example which has arranged thk light source 2 : 
inside the cylinder object 1 - such trie light source 2 changing - each mirrors Ml'and M2, Mn from if the electric ,f 
eye which detects a reflected light b&m is arranged inside the cylinder object 1, the equipment which Measures two- " 
dimensional luminous-intensity distribution can be built. Moreover, if the both sides of such the light source and an electric 
eye are stationed inside the cylinder object 1 $ the scan optical equipment which can be used for a bar code reader etc. can be \ 
built. 

[0019] The drawing of longitudinal section in which drawing 3 shows an example of the gestalt of operation of the infrared 
detection equipment of this invention, and drawing 4 are the front view. Moreover, drawing 5 is the side elevation seen from 
the direction which intersects perpendicularly with the cross section of drawing 3 . The infrared detection equipment of this 
example is mainly constituted by the protection-from-light covering 15 which holds the cylinder object 1 1, the infrared 
sensor 12, a motor 13, an encoder 14, and these. 

[0020] The cylinder object 1 1 is the same structure as what was shown in previous drawing 1 , and is many (about 100 
sheets) mirrors Ml and M2, Mn to cylinder inner skin. It is arranged and fixed rotation (for example, 60rpm) is given by 
the motor 13. 

[0021] Moreover, the infrared sensor 12 which has field lens 12a in the interior of the cylinder object 1 1 is arranged along the 
direction of a path of this cylinder object 1 1. Furthermore, the encoder 14 for detecting the rotation of the cylinder object 1 1 
is arranged, and each output of this encoder 14 and an infrared sensor 12 is led to the interior of the protection-from-light 
covering 15 at a digital disposal circuit 16. In addition, in the protection-from-light covering 15, they are mirrors Ml and 
M2.... Or Mn The opening of the visual field aperture 15a is carried out to the location which counters. 
[0022] And at this example, they are each mirrors Ml and M2, Mn. An angle (the elevation angle alpha and Azimuth phi: 
refer to drawing 2 ) It sets up so that it may correspond to each field F..F of the detection area A where the visual field (theta 
x and thetay) which the each mirror and lens face was divided in the shape of [ as shown in drawing 6 ] a matrix (10x1 0). By 
rotation of the cylinder object 1 1 It constitutes so that the infrared radiation from each of that field F..F may carry out 
incidence to an infrared sensor 12 one by one. The output signal of the infrared sensor 12, From the positional information of 
the infrared beam from the output signal A, i.e., the detection area, of an encoder 14, the intensity distribution of the infrared 
light from the detection area A are searched for by the digital disposal circuit 16, and two-dimensional distribution 
information is outputted to a monitoring device (not shown) etc. 

[0023] In addition, a digital disposal circuit 16 may be built in the protection-from-light covering 15, and may be prepared in 
the external instrument of equipment etc. Here, the infrared detection equipment of the gestalt of this operation can be used 
also for the system for carrying out the monitor of whether the system which attracts attention in the field of the home helper, 
for example, an old man living alone, lives on the fine condition recently besides [ which investigates distribution of people 
in a theater, a meeting field, etc. ] a device. Moreover, it is applicable also to the equipment which obtains an easy infrared 
image besides detection of such a body location (motion). 
[0024] 

[Effect of the Invention] Since it constitutes according to the scan optical equipment of this invention so that the cylinder 
object which has arranged two or more mirrors to inner skin may be rotated and a light beam may be scanned as explained 
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above, it is not necessary to provide for the outside of a cylinder object the space which arranges the light source etc., and the 
miniaturization of the whole equipment can be achieved. Moreover, by the rolling mechanism of one shaft which makes an 
one direction rotate a cylinder object with constant speed, since the beam scan made into the purpose can be performed, the 
structure of a drive system and control become easy, and reduction-ization of equipment cost can be achieved. 
[0025] Since it considered as the structure which measures infrared two-dimensional intensity distribution using a cylinder 
object with the above-mentioned feature, the infrared detection equipment of this invention is simple for equipment structure, 
and its cost is cheap and it ends. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The scan optical equipment with which it comes to be arranged either or the both sides of an electric eye which 
receives the light source which is equipped with a rolling mechanism which supports a cylinder object arranged so that two or 
more mirrors may be suitable in the direction in which each of those reflectors differ mutually along with an internal surface, 
and this cylinder object, and rotates a cylinder shaft as a center, and irradiates light inside that cylinder object at the above- 
mentioned mirror, or the reflected light from a mirror. 

[Claim 2] Infrared detection equipment which is constituted and becomes so that the above-mentioned sensor may detect 
infrared light out of detection area which is equipped with an infrared sensor arranged a cylinder object and a rolling 
mechanism according to claim 1, and inside the cylinder object, and each mirror overlooks when the above-mentioned 
cylinder object is in a rotation condition. 



[Translation done.] 
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